The main objective of this study was to assess the symptoms and functional diYculties caused by rheumatoid arthritis through application of the willingness to pay (WTP) method. Structured questionnaire study was conducted among 242 RA patients. The subjects were asked to evaluate their functional capacity using visual analog scales (VAS) for all the 20 questions in the Health Assessment Questionnaire (HAQ). Each VAS was followed by a question asking how much the respondent would be willing to pay on a monthly basis for a 50% improvement with the function in question. These were combined with later collected data on clinical status and use of RA-related health services. The average WTP varied greatly in the examined 20 diVerent functions. The total WTP average on a 50% improved functional capacity amounted to D 567.05 per month. Patients with lower functional capacity (HAQ 1.2 or more) were ready to contribute signiWcantly (p < 0.001) more (705 euros/month) than those with better functional status (199 euros/month). Subjects, whose Wnancial standing was better, reported a higher total WTP (r = 0.218, p < 0.01). On average, the total WTP of the respondents equaled 18.44% of the disposable net monthly income per person of the household. However, the variation was quite substantial. WTP among patients with rheumatoid arthritis was best depicted through the functional capacity of the patient, the possible time the patient had retired, and the global feeling of pain. In conclusion, monetary value is a concrete way of portraying subjective valuation. WTP method is suitable for assessing functional deWcits of rheumatoid arthritis.
Introduction
The prevalence of rheumatoid arthritis is 0.8% among the adult population of Finland, and the annual incidence is approximately 40 per 100,000 adults. The prevalence increases with age [1] . Thus, rheumatoid arthritis causes considerable costs. According to an international comparative survey, the overall costs per person caused by rheumatoid arthritis varied among the OECD countries from an annual D 2,825 in Bulgaria to D 24,688 in Iceland, while the annual costs in Finland were D 19,099 [2] . The severity of the disease greatly aVects the costs of rheumatoid arthritis. In Germany, the average yearly costs for rheumatoid arthritis were nearly double in patient group with low functional capacity when compared with those with less functional disabilities [3] .
The functional capacity of patients with rheumatoid arthritis is described with diVerent indicators, of which the Health Assessment Questionnaire (HAQ) is widely used and generally approved [4, 5] . Several diVerent indicators have been developed in order to measure valuation of the state of health and of the health-care services among patients and population groups [6, 7] . In addition to the costs caused by the disease, the disease causes inconvenience and diYculties for the patient, such as pain, anxiety and discomfort, which cannot directly be measured in money. The so called willingness to pay (WTP) method has been introduced as a method to measure the overall evaluation by the patient. With this method, a person is asked the largest sum he/she would be willing to pay, within his/her solvency range, in order to attain a given health gain, such as alleviation in, or recovery from, the disease. Thus, the eVect of the disease can be measured monetarily in a more holistic fashion than solely through the loss of income and the direct expenses inXicted by the disease [8] .
The aim of this study was to assess the symptoms and functional diYculties caused by rheumatoid arthritis through application of the WTP method.
Materials and methods
The material of the study consisted of patients with rheumatoid arthritis at Turku University Hospital's Paimio Hospital. The systematic sampling was obtained from the patient register of the Hospital District of Southwest Finland. The Wrst 20 patients treated with the diagnosis M05.8 (seropositive rheumatoid arthritis) and the Wrst 10 patients treated with the diagnosis M06.0 (seronegative rheumatoid arthritis) of each calendar month during March-December of 2006 were sampled. Full amount of patients with the diagnose number in question was not available every calendar month and thus the Wnal sample amounted to 242 patients.
The Ethics Committee of the Hospital District of Southwest Finland had given its consent for implementation of the study. A questionnaire and a postpaid return envelope were sent to the patients chosen for the sample in March 2007. A completed questionnaire was returned by 95 people (39.2%) within the month.
In April-May 2007, new questionnaires were sent to those who had not replied. They were also contacted by telephone and motivated to Wll the questionnaire. Of those subjects who were reached by telephone 73.1% (68/93) returned the new questionnaire. However, 46.3% (19/41) of the subjects who were not reached by telephone responded to the questionnaire. Part of the subjects in the sample did not wish to, or were not able to, participate. Fourteen of those who did not reply were unable to answer due to disease, 6 did not consider themselves to suVer from rheumatoid arthritis, 14 reported unwillingness to reply to a questionnaire related to money and 26 people were not reached. A total of 182 responded, of these 179 had Wlled the questionnaire satisfactorily, giving us the Wnal participation rate of 74.0% (179/242).
At the beginning of the questionnaire, there was an account of the implementing instances, the aim, the sampling method, as well as an account in accordance with the Declaration of Helsinki of the voluntary nature of the study and the rights of the study subject. In addition, the subjects were asked for their consent for collecting their patient information from the patient register of the Hospital District of Southwest Finland.
As demographic information the subjects were asked about, for instance their age, gender, if they were retired or working, the number of family members and the net monthly income of the household. The disposable net monthly income per family member was calculated in order to describe the Wnancial state. Replying was facilitated through example questions, and ways of answering through given examples at the beginning of the questionnaire. Global well-being and global feeling of pain from the previous week were asked using visual analog scales (VAS). The segment extremes were "Worst possible condition" (0) and "Best possible condition" (100), as well as "Most intense pain possible" (0) and "No pain at all" (100). Adverse Wgure was used to describe pain intensity, where a larger number would represent a more intense pain.
Functional capacity was measured using all the 20 questions in the HAQ. The respondent was asked to indicate his/ her functional capacity of the previous week in a VAS where the extremes were "I was entirely unable to" (0) and "I was eVortlessly able to" (100). Each VAS was followed by a question asking how much the respondent would be willing to pay on a monthly basis for a medicinal treatment enabling him/her to cope 50% better with the function in question than the week before. Some of the respondents were unable to or did not wish to estimate their WTP in all functions. Unanswered questions were not used in the Wnal WTP analyses. In addition, a sum total variable was calculated, showing the total sum that the respondent would have been prepared to pay in order to attain an improvement of 50% of the functional capacity in all 20 investigated functions.
In addition, a value describing the personal deWcit was speciWed for eight domains, in accordance with the calculation principle of the HAQ, i.e. the function with greatest disability of each functional domain of HAQ was recorded. Correspondingly, the highest WTP value was also speciWed for each domain.
Altogether 177 respondents gave their consent for collection of their patient information. The following information, collected from the patient register, was used in the study: duration of the disease in years, counted from the conWrmation of the rheumatoid arthritis diagnosis, as well as other diagnoses, of which a sum variable was formed (0) no other coinciding systemic diseases, and (1) one or more coinciding systemic diseases. The rheumatoid arthritis was considered to be seropositive if the rheumatoid factor in the plasma had been found to be elevated at any stage of the disease. The numbers of prosthetic joint surgeries and joint fusions were registered, and these were used in the analyses in their original form, and furthermore, classiWed variables were also formed (0) no joint prosthetics and (1) one or more joint prosthetics, as well as (0) no joint fusions and (1) one or more joint fusions.
We ascertained the number of outpatient ward visits and days of hospital stay related to the treatment of rheumatoid arthritis for the years 2005-2006, as well as the latest available index values for DAS28 illustrating the activity of the disease [9] and HAQ for overall functional status [4] . The HAQ index was used both in its original form and categorized in classes; (0), less than 1.2, depicting a good or only slightly deteriorated functional level, and (1), in excess or equal to 1.2, depicting a low functional level.
The statistical evaluation was based on a Chi-square test for proportions and on the Student's t test for means. Correlation coeYcients were used to assess the relationships of the continuous variables. Both Wxed and stepwise linear regression models were used to study the eVects of used background factors on WTP. The distribution of total WTP was skewed to the left, wherefore also a logarithmic transformation of it, giving close to normal distribution, was used in separate models. In these models the individual eVect of each underlying factor was determined while the eVects of the other underlying factors of the model were simultaneously controlled.
Results
The majority of the respondents were women. The genderspeciWc diVerences in the underlying factors were minute, except that the women had undergone more joint surgeries, especially prosthetic surgeries. Measured with the DAS28 index the activity of the rheumatoid arthritis was relatively low, although on average 5-6 instances of both swollen and tender joints were found. The last measured HAQ index value of the patients also indicated on average a good functional capacity (Table 1) .
The average WTP varied greatly in the examined 20 diVerent functions. The gender-speciWc variations in the diVerent functions were minor and not statistically signiWcant. Both the men and the women reported the highest WTP for a possible improvement in walking outdoor on Xat ground. The most signiWcant diVerences between genders could be discerned in a possible improvement of functional capacity in washing the hair and turning the faucets on and oV ( Table 2 ). The total WTP average on a 50% improved functional capacity amounted to D 567.05 per month. Patients with lower functional capacity (HAQ 1.2 or more) were ready to contribute signiWcantly (p < 0.001) more (705 euros/month) than those with better functional status (199 euros/month).
The patients who had experienced a lower functional capacity reported a higher WTP in each of the eight domains of the HAQ index (Table 3) . Subjects, whose Wnancial standing was better, reported a higher total WTP. This positive correlation (r = 0.218) was statistically signiWcant (p < 0.01). On average, the total WTP of the respondents equaled 18.44% (median value 8.44%) of the disposable net monthly income per person of the household. However, the variation between the income level and the WTP was quite substantial.
WTP among patients with rheumatoid arthritis was best depicted through the functional capacity of the patient (indicated with the HAQ index), the possible time the patient had retired, and the global feeling of pain. Although, in logarithmic models the eVect of pain was statistically non-signiWcant. In the linear regression model these three factors alone explained 59.2% of the variation in the WTP (and 39.8% of its logarithmic transformation). The eVects of the other explanatory factors were minor and not statistically signiWcant. All the 14 background variables, used in the study, together explained 60.7% of the variation in the WTP (and 41.2% of its logarithmic transformation). The eVect of income was not statistically signiWcant in the multivariate models (Table 4) .
Discussion
Our material consisted of patients whose follow-ups were within the sphere of the specialized health care. Some of the patients underwent hospital care periods in connection with treatment of rheumatoid arthritis during the follow-up period. As the patients were systematically sampled over a period of 10 months, there is reason to assume that the patient group is not selective but represents the patient group in question well. Our material consisted of patients suVering from moderately severe rheumatoid arthritis, as the care of patients in the calm stage of the disease is carried out by the primary health care. Therefore, the results should not be directly generalized to all patients suVering from rheumatoid arthritis. The response rate was high in our study, and it was signiWcantly improved when such patients who had not responded to the Wrst mailed questionnaire were contacted by telephone. Only very few of the respondents who were reached by telephone refused to participate in the study, by referring to its monetary character. The WTP assessments, which were acquired through the questionnaire, complemented with the clinical information collected from the patient register, enabled holistic examination where medical assessment of patients with rheumatoid arthritis was combined with the subjective evaluation by the patients of their functional capacity. The results of the questions evaluating the functional capacity of a patient were consistent with earlier studies. In these, it has been found that patients with rheumatoid arthritis consider the ability to move to be important [10, 11] . The patients in this study were also willing to pay the highest sum of money for a possible improvement of functional capacity of walking outdoors on Xat ground.
The total WTP was in our study calculated through adding up the WTPs awarded to the 20 diVerent functions. The total sum speciWed in such a fashion may overestimate the factual WTP among the patients, as the individual patient may not necessarily perceive the total sum when pondering the values of the speciWc functions. Then again the logarithmic transformation of the total WTP used in the regression models describes accurately the relative change in WTP and the eVects of various background factors thereon. There is a publically Wnanced health care in Finland, but the costs of the private health care are also partially Wnanced with public funds. As the patient out-of-pocket costs do not correspond with the factual costs to the society, it is possible that the patients do not necessarily perceive the total costs inXected on society. Thus, the acquired WTPs should not be directly related to factual societal costs. However, in earlier studies on WTP among patients with rheumatoid arthritis, carried out in countries where health care is funded to a considerable extent publically, the assessments of WTP have been considered reliable [12, 13] .
When comparing assessments of WTP in diVerent studies, one has to observe caution and be critical. In order for the assessments of WTP to be mutually comparable, they should be implemented in societies with suYciently similar provision of health services, as well as similar cost structures, within the health care systems. In addition, the purchasing power of the currencies used, and the Wnancial base of the health care, should be similar. The questions in the questionnaires should also be standardized. Despite diVerences in societal factors, the WTP method can be applied to measure diVerences in relative importance of the studied values, not only in placing them in order of importance.
Our results corroborate earlier Wndings, suggesting that the WTP method is suitable for assessing functional deWcits of rheumatoid arthritis [12, 13] . All HAQ domains displayed statistically signiWcant correlations between the functional level and the WTP. There were apparent diVerences in WTP between the diVerent functions in the HAQ. The reliability of the results is further supported by the direction of diVerences in WTP between genders, although statistically non-signiWcant. It is more diYcult for women to wash their hair, and indeed their WTP was higher in improving this function than in that shown by the men. Corresponding diVerences could also be seen especially in functions related to cleaning and cooking. WTP was increased by a higher HAQ index value and an increased feeling of pain, and it was reduced by a longer retirement. One explanation for the reductive eVect of longer retirement could be that patients such as these have been on disability pension due to rheumatoid arthritis for a longer period of time. In their case, the degree of the disease has been severe for a longer time, and their expectations for improvement of the functional capacity is apparently lower than among those who have suVered shorter period of time and suVer from a less severe disease. The level of income among the respondents had an eVect on the WTP. However, it was interrelated with other examined background factors, such as age and retirement and it had statistically non-signiWcant eVect in the multivariate models when the eVects of other factors were controlled. In our sample, the income level of the respondents did not signiWcantly vary, thus the measurement of WTP likely yielded fairly reliable assessments also in absolute monetary amounts.
Measured with the DAS28 index, the disease was under good control among our study subjects, even though they have suVered from the disease for a relatively long time and a considerate part of them had undergone articular surgeries. This might be considered to indicate that the treatment strategies have been adequate and that they have improved over time. However, the DAS28 index does have its limitations in assessing rheumatoid arthritis activity, as it does not include the condition of all joints, for example, ankles and feet. At least an indirect indication on the success of the surgical treatment can be perceived in that the WTP among patients that had undergone surgery was not higher than among those patients that had not undergone surgery.
WTPs related to, e.g. driving cars or using bathtubs were not reported by such respondents that did not have them at their disposal. Thus, the WTP assessment of some functions was emphasized by the evaluations of such respondents that had experience in a particular function. Only a part of the respondents reported functional deWcit or WTP in the improvement thereof as regarding use of a bathtub. However, they did convey relatively high evaluations of WTP. Contrary to earlier decades, the bathtub no longer is a standard piece of equipment in most Finnish homes. The respondents, who had replied to the question on bathtub use, were those who still have a bathtub in their residences, and who probably hold them in high esteem as they have retained one as part of their domestic equipment.
The strength of the WTP method is its ability to separately emphasize the diVerent functions in the HAQ. It has been found in earlier studies that health care professionals and RA patients emphasize diVerent issues in the treatment outcomes [11, 14] . The signiWcance of, for instance, pain and functional deWcits also diVer among the patients during the diVerent stages of the disease [15] . In addition, the function with worst functional capacity in each domain is used in forming the HAQ index, which may distort the actual functional capacity. It has been suggested that a tool parallel to HAQ would be developed, which would measure how the patients value diVerent functions and would provide weighted values for the diVerent functional deWcits [11, 14] . Monetary value is a concrete way of portraying subjective valuation and could be a starting point for the creation of such a tool.
